Heterogeneity in the remodeling of aneurysms of the ascending aorta with tricuspid aortic valves.
The study addresses mechanisms driving the formation of ascending aortic aneurysms by comparing the maximal dilatation area with the transition area immediately adjacent to the normal aortic tissue left in place during surgical repair. Aortic wall specimens were taken from the maximal dilatation area and transition area in 10 patients undergoing surgery for ascending aortic aneurysms and fixed for histology and immunohistochemistry for vascular smooth muscle cells (alpha-actin), endothelial cells (CD31), and macrophages (CD68). Tissue concentrations of vascular endothelial growth factor, matrix metalloproteinase-2, and matrix metalloproteinase-9 were determined by enzyme-linked immunosorbent assay. The results are expressed as medians with their 25th and 75th centiles. Vascular smooth muscle cells were significantly more abundant in the maximal dilatation area than in the transition area (20.3 [14.8-24.4]/10(-2) mm2 vs 8.0 [6.4-9.3]/10(-2) mm2, respectively, P = .002). In the maximal dilatation area, vascular smooth muscle cells had lost their typical lamellar organization, whereas it was preserved in the transition area. Microvessels were significantly more abundant in the media of transition area than in the maximal dilatation area (7.5 [2.9-10.1]/mm2 vs 1.75 [1.5-2.0]/mm2, respectively, P = .008) and were associated with an inflammatory cell infiltration that predominated in their immediate vicinity. There were no significant differences in vascular endothelial growth factor, matrix metalloproteinase-2, and matrix metalloproteinase-9 between both areas. The transition area appears as a disease progression front characterized by microvessel formation and inflammatory cell infiltration. In contrast, increased vascular smooth muscle cell density in the maximal dilatation area suggests a healing process, although inefficient to prevent aortic dilatation.